changes of arteriolosclerosis initiate the hyper-
tensive state is unlikely, for such changes are
sometimes absent, particularly in early cases,
and moreover structural changes do not de-
velop in arterioles which are protected from
hypertension by occlusive changes in the larger
arteries supplying them. For these reasons, it is
widely believed that the observed structural
changes in the arteries and arterioles are the
result of hypertension, and not the cause. It is
likely, however, that structural changes in the
arterioles and small arteries of the kidneys
impair renal blood flow, and this may play a
part in maintaining hypertension once the vas-
cular changes have become pronounced.

Humoral vasoconstrictive factors. In patients
with hypertension due to a phaeochromo-
cytoma, the large amounts of catecholamines
released by the tumour into the blood (see p.
1047) are very likely to be the cause of
the hypertension.

The vasoconstrictor substances renin and
angiotensin (p. 258) are believed to be of im-
portance in the pathogenesis of malignant
hypertension secondary to renal disease:
plasma concentrations of both renin and angio-
tensin are increased in this disorder. By contrast,
their levels in most patients with benign essential
hypertension are quite normal, and in patients
with Conn's syndrome (primary aldosteronism,
p. 1041) plasma renin concentration is actually
reduced. Nevertheless, it cannot be concluded
from this that renin and angiotensin do not
contribute to the increased blood pressure in
these conditions, as sensitivity to the pressor
effects of injected angiotensin is known to be
increased in hypertensive patients, and thus the
normal or subnormal amounts of angiotensin
in the blood might conceivably raise the blood
pressure to abnormal levels.

Search for other vasoactive substances in the
blood of patients with hypertension has failed.

Renal hypertension. A firm experimental
basis for renal hypertension was provided in
1934 by Goldblatt and his colleagues, who
showed that partial clamping of the renal
arteries produced hypertension in dogs. This
has been confirmed repeatedly in several
species and it has been shown that hyperten-
sion can be produced in the rat by partial
clamping of one renal artery. Vascular hyper-
tensive changes have been produced by this
method, and it is of interest that they do not
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affect the kidney which is protected by the
clamp from hypertension. Experimental hyper-
tension of short duration produced in this
manner may be abolished by removing the
clamp or excising the clamped kidney, but if
the clamp has been left in place for some
months, the hypertension persists in spite of
these manipulations, because of arteriolar
changes produced in the undamped kidney.

Renal hypertension in man is similar in many
ways to the experimental condition. The dis-
eases which cause it are listed in Table 14.1 on
p. 370 and are described in Chapter 22: because
of their relatively high incidence, chronic glo-
merulonephritis and chronic pyelonephritis are
the most important ones. Release of excess
renin from the abnormal kidney or kidneys
may be an important factor in producing
hypertension in such diseases, but the original
view that the hypertension is due simply to the
pressor effect of excessive renin production by
the ischaemic kidney is now known to be an over-
simplification. High levels of renin have usually
been found only in malignant hypertension with
underlying renal disease, and even in these the
importance of renin is not fully established.

Secondary hyperaldosteronism in hyperten-
sion. In some cases of severe hypertension, par-
ticularly those with malignant hypertension
and/or renal disease, secondary hyperaldoster-
onism develops. Plasma renin concentration is
invariably increased and this leads to stimula-
tion of aldosterone secretion which in turn pro-
duces potassium depletion (see p. 1038). The
condition is recognised usually by a decrease in
the concentration of potassium, and often of
sodium, in the plasma. It must be distinguished
from primary hyperaldosteronism (Conn's syn-
drome) in which the hypertension and hypo-
kalaemia are associated with increased sodium
and decreased plasma renin concentration (see
p. 1041).

Neural factors in the pathogenesis of hyper-
tension. The possibility that neural factors may
play a role in primary hypertension deserves
consideration. There is evidence that in both
human and experimental hypertension the
threshold of the vascular receptors is elevated,
so that abnormally high pressures are necessary
to initiate neurogenic anti-pressor reflexes. It
may also be that variations in sensitivity to
pressor agents, possibly genetically determined,
are involved.